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R N A ^mmmmp^ izmx ut^^^ ^^pg^ ;t > ^mi*i-Nipi&5^ 

ai^iD5tai^^SCil(Kanai and Hedigers Nature. ^360#s 467-471Ms 
20 1992^)tzJ: t). TOf*3-no^H®^ OiiJ^^SO^-T 5 j: fjfii^T 
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loning)j (Sambrook, J., Fritsch, E. F.:feJ:t>'Maniatis, T. Cold 
Spring Harbor Laboratory Press J; D 1989^1' ^fiJ){-fB^cD>&Sl-<t 15 

15 :$;^Hg(D:t^lS^:t> h^>:^7}N-— ^-(OAT «?iJx{^s 
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A{i. DNAO'fb^^fig. HufacDNA©»fM-^i:ig^. 

fiJffibTgl5^i#MfiiJ^^^X&(site specific mutagenesis) (Mark, D. 
F. et al.^ Proceedings of National Academy of Sciences^ ^81#s 
^5662-5666^ ( 1 984^ ) ) ^ t ct o T HJST" § h o 
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15 ©giJ^iE^J^W-r^^fife'^T-^^ K^=£mi^i:b-CfflV>TMii^-eSSo ^ 

20 JUT. ^«?»l<£%o-C2|s:^0^^^e)l-s¥b<BJi0^-rS:i^. ^ti^®^ 

SSWi*^0^^^JPfi1"^ ^^^trf^^V^o 

jL^ — ^ D — ->^'*( Molecular Cloning) j (Sambrook, J., Fritsch, 
E.F. j3d:tHaniatis, T. Cold Spring Harbor Laboratory PressJ: 
25 D1989#{z^flj)l3lB«EcD^^CwJ:!3fT^*^. tfeii. TiJl5<D^^-^=^'^ 
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Chem.. ^270#. 5779M. 1995^ )®m 1323-176 3#BcD^S{C 

15 V^. 3 7"'CT-0. 1 xSSC/0. l%SDS-e^#b 

^^^■rU^W-^f-i>^>ffl^M^bT{i^ 5 x S S C. 3 x^>m— 
h'?S(Denhard'srt)> 0.2% SDS. 1 0 h ^ >s 5 0 

%4^;i/AT^h\ 0. 0 1% Ant i f o rm B(mfiaSs i^ir^^ 
m)mm\). 0.2ing/ml -b— ^ >M^^t4DNAs 2.5mM tTDU 

20 >^±hUe7A. 2 5mM ME S ^^tfpH 6 . 5 CDi^»rS^fflV>fco A 

Ziplox:7r— v^tcflji^nfecDNAgp^S. ^SlE^iJ^^CDfetotz, 
r^;;^^ KpZ L Itc^fi^^a^^, -^q^izy^X^ KpBluescriptI I SK 
-( Stratagene^tM)-N-9-r^ D— Wb bfeo 
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4!)CD:^ h U '!7ACDmD a^^?S( 9 6mM iM'fb:^ 2mM 
U i . omivi iffiiQ7jyu>">/ imm jmiu -fs v offlm n 

EPESs pH7.4)^ m-ftn U >-f :r>©^W&^-^2)fctoOJ^'fbii U 
10 y^^jh^mWii 9 6mM ^{bin ij 2inM ^<b:t? U e7A. 1. 8mM 

'fbir;i/S^e7A. ImM ^'fb-^^^t-S^'^A. 5mM HE PES. pH 7 . 4 ) 

Z7 > h D — 1 {i R N A ^ a A b ^ V > §13 S *B1 § >^ V > :fe o 

15 ^^^?fi-^{ir NaD C- 1 ©cRN A^'^Abfc|iPS«i:=i> h d— ;i/ 

5t^U :^ h ';e7ASl!3 3i^^?S-e{±rNaDC- IcDcRNA^^Abfe 

% CDT- ^ d t o 

^?i^^<D;^S(Kaiiai and Hediger. Nature. ^360#s ^467-471M^ 
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{b±hU'!7A. 2mMmttiV^A, 1 . SmM i^^tti)l->r^ A. ImM 
5 ^it^^^iy^A. 5mM HEPE S. pH7.4)4'fr^«)2^P^M^ 

RN AaAbfel|3Sm^3■QV^T^ ^Mi: bT P A H V\ SHO 
^?3 3i^^M^##?>CD:&^^(Kanai and HedigePs Nature^ ^360#s ^ 
467-471M^ 1992^){3^PbT^ Ji-IT® J:^ tc bTfr^feo SHhbT^'' 
10 C-PAH( 5 0 juM)^^^^JV^ jvm^'^^tj:],^^ h U e7Amt)3i^ 

c:®l^{c43V>Ts hWfli©^U(A)"'"RNA(mRNA)7S{t^aAb 

:fea:t;fx h^^5b;^:^c>^^^"7>^;^^*— ^— (DcRNA 

15 ®5^^aAbfe§|3STOT-{i^ PAHCDmD32.5^{±B^tiJ5:*^ofe©fc 

^bT. hWlli<^41i;(A)"*'RNAh^>y h i^'*;w^>^:^ h ^ >^ 
4^-^ -® c R N A (Di^^ ^?iA b felPSmT- {i P A H D 5i^:&s^ 
i^j^nSdiitrSS^bJto n> h D— ;i/ta:R N A^^A b:&l^lPSa 

20 t <J:^)f#?,tifc^R NAm^(D d R N A :&y±A b fe^SiBflSds. 

a^fem^P AH®gilP32,a^^^^bfeiii^^i®iRb;fco dCDM^CD^iJ 

(A)+RNA( 1 . 8-2. 4 kb)C-Dl^T. cD N A^figiJcfctJ^r^::^ ^ 
\'^u—->^m^^y h(^a^ : Superscript Plasmid System^ 
1±M)^^^bT> cDNA(D^^r-5 ';-^{tfi£b:fe:o Cin?)DNA{i 
25 KpSPORT l(^:/=3#M)®$iM^^SalI*5J;t;fNotI^ 
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B^®n>t^7^> h-b;i/(^fin^ : Electro Max DHIOB Competent celK 
5 ti^z2u=i-ie^i^. r^;:^^ KDNA5&ill®iU> cin^ ^feSiM^^Not 
^te)nfecRNA(i^ 1 Qng)^. ±fB( l)T-?#fe^ h i^:t;;i/^>^^ 

Ttis mic®^D->/jp?5ft&ffibfeDNA§r-;i/bfe^;i'-r{coi^ 

15 V—-y-^(Dm^. 8 0 0 0M<7)^o — lo<D|1^4^!7D — 

>( c R N A A b td 5PsmT-*s©si 5) n ^ ^ D — > ) 

— OAT lOcDNA^fe-^tf^D — >{::oVN-C> ^^iB^J^^®fefe<D:J^ 
20 5^^D — >#Mffl=^^)' h{^5a« : Kilo-Sequense Deletion Kit. ^fiat 

tt^). -^^r^^ T-. mSlEm^ffl^^;' iSequenase 
ver.2.0. T^i^^' A^m^m^^Xi^^ y^^t^i^mzX^. cDNA®J^ 
^iE^J<£^^bfeo 

25 CDcDNACD^^lE^iJAS^f f,tifco tfe. cD N AcD^SlB^U^m^tc <fc 
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M^{^yu V V (Kyte-Doo little hydropathy analysis)tz J: OA 
5 S3lM^(membrane-spanning domains J ^tl/io SocDll^ 

^:^( transmembrane domains)cD^J<;S®;i/— :7'(z7'D7^-f >:^P:^— tfC 

10 <tSP*f) 

^^3/ hOAT l3*fe^®^ScDNA^3 2p_dcTP-e^^;i/U 3 

(A)"^RNAS l%T;trD-::^/ IxT h*>i^;i/T'Sm?^l&bfc 
15 ::ihD4r;bD-:;^7^;b^-(Ch^>X7T-bfco Z.CD'? ^ )\, 

^5'->^4 2"CT-. ''''P-dCTPT-^'^;i/b;^c^SCDOAT IcDNA^^^ 

6 5°C{CTs 0. l%SDS^^tfO,lxSSC"ei5fe?t 

bfeo 

4kb<^l-3£i:3,9kbt4. 2kbtc;fg^-r5 2o<D;\-> %M 
ip*^i6^tifco Wfli0jSMi:MK^^-e(iOAT 1 mRN A®^:K«}{js 

25 m^tifcis. ^®ffe®M^T-{i^N-> h*{i^ffi^n-r\ 
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( 4 mmmiz.iii-f s o a t i M^^<D^mi i n suu m-y u -e- 

In situ .'N^:rU:5^'f-lf— ^>3>^WT®J:^l-^Tofco "r^ct)^^^ 
5 h(DmM^4% ;^^5i^;vAT;i'7=b h*-eMSIt-r sciatic J: DH^b 

?)nfe^>y bWfli<£5/zincDj5^{z^^-©U m^titcim)^^. in situ 

^SCDOAT IcDNAd*?). T 7 b<{iT 3 R N A:^? U ^ ^— tf^ 
10 fflV>Ts 35 s-e^^;i/Ufc-fe>XcRNAi:T>5^-fe>;^cRNA^-^^ 

D— 7*u ^-r-fe*— i^3 v^^T^sivv 0. 1 X s s c-e3 a 
In situ ^N-ryj^-r-i?— i>3>o?^ms -^^^ hWE-e{is oat i 

3BiPi^^> h v>;^^— ^ — OAT 1 A^jafSSiUB^CDct^F^giJ^T-g*)^ 
< |g ^ ^ n C i: S ^^ b T V ^ ^ o 

Illi^?!l2 W^Ps-TitV h^>:^^— ^5^ — OAT l<7)2Npm-^lt 
20 ( 1 )OAT lCDli!l3llrSt4fC:}3ltS^^;V^;«®^^ 

hOAT I'MBi^cRN A^mxLtzmmmmz^^-p AE(Df^y) 

PAH®^»3 32.5^^ll®^{d:s BufB^^fe^Jl(2)fB®;&'^^-^Pb^ OT® 
25 a:-5{::^f ofeo f^iD-^s^^y hOAT l^tfe^cRNA^ b<y:^ 
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hOAT IM^'^-cRNAt^ hNaDC - 1 cR N A^^A tfc^PS 

h ^ ^— ^ 0 A T 1 t^^m.\^x\.^^mMmm^^)i^-$^)\y 

10 **>^^iJg'6!<#t4^^NbT*5D^ OAT 1 AS^^7^-;t>hi^:t7;W:J^> 

i?®^Jfeli52^f$T-afeS h#x.^ti}feo ii> ho— ;i/{z{i:RNA<£?±Ab 

( 2 ) O A T 1 

hOAT l3tlE?cRNA^?$ALfe|iPSm{3j;5P AHCD^D 
P AH®llf3 3i5^^m{±. ^ hOAT 13t^^cRNA^?±Abfe# 
rSfis J^hbT^^bn U >^:t>^^iPbfei^^cD^#S5^^SJl^tz{d:> 

T*)> PAH3t!3 3i^t{qI^>j^W^#^^d»ofco dO^Ji:?)^^, OA 

^^tifeo =i> hn— ;^^::{iRNA^:aAb:fev^#SlfflflS^fflv^;^o 
25 (3)0AT 10^:*;:tUX-^ >^>tDi&;b^SSi^ 



18 



wo 98/53064 



PCT/JP98/02171 



P A H O^gJ^cD?! V> J; S P A H !3 ji^^CD^-fb ^^-^ 5 c: 

5 SifflJia^^l^x BuIBd )lBm©^SiCipDT^}Sbfeo ^^C-PA 

1 4. 3± 2. 9>aM-^^o:feo ZCDKmBU. mzin vivo I^T*^^^ 
Am. J. Physiol. ^254#. F453-462M^ 1988^) i:S{^I^I^T-^o 

10 feo 

(4)0AT l©«51tRt4(^WSPlZcJ:SISSiSil) 
^^3/ h OAT ljte^cRNAS?±Abfe|i|3Sm{3J;^PAH©mi3 

F KE<Jm^^iL?^mm±. hOAX IMe^cRNA^^AbfelP 
15 S«^fflV^s BUIB( 1 )HB«:^'SlCipDTllJSUfco -ffiu :M^Ue7A 

^CD^^s ^8t^-rJ:ol3. :^iit6tK3^M^<^mi^©^ia-e. cis- 
^§^<PlSb:fe(8 5%>)o trLflia^T'fe?.^ h hU^-fe-httPAH 

rD:^^>?^^>s;>E 2^ c-AMP^ 
25 c-GMP> ^^^V>-D:feF*iEgi4'fb^i^*)PAH®mt)ii5^^^IS^bfco 
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( 5 ) 0 A T 1 (Dmmmm^i^mm^ ^i- y^mw^mn tr^m^ j^^^m 
^mm-f ^>{±mn^mwt\^x. oat i{3j;2,^D5i^^^-^feo 

m^jh^mW^. "py hOAT litis^cRNA^&^AbfeliPSm^ 

^omm. m9iz7rst^oi>z, ^ h hiy^-t-hi^Emmtm. c-a 
i^tzm^iz, mmmm^cDm^j^^p^t^m^iotirzo TEA('^c^g 

l§S2^ ) ^ ^$7 ^7 D n — {ilR D <^ ^ $ -3 o 

^^5?!] 1 2 ){3Tf#fe ^ >y h O A T 1 ate^CDcD N AifM-^^^ 
15 dtl^ro— :7'i:bTfflV^T^ t hcDNA5-r U— U — -> 

^bfeo bhcDNA^^y^U-{i. jife^M^bXb hW^UCA)"^ 
RNA(^D>7^^^tM)^fflV^TftMbfeb hcDNA^-r U-^Sffi 

20 n-'-'^f-oihOAT i)cT>NA^^ts^u->iz^ux. mmmitm 

^tZhX. i^SlE^J^t^^bs li^tlfecDNA©^^ie^J?^^^{Cj; D 
IS*fbT> cDNA±®MiRM^t^Cl{3i3- h'^nSb hOAT 1®T 

^ ^'^iB^ij^^^bfeo citi5)b hOAT icDia^j^s ^mm,mBi(Dm 

25 hOAT 1 i:b hOAT 1 iiCD^^DS?— {i, y ^b--^;!/!: 
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m m m. 

iB^J#-^ : 1 
IH^JOS^ : 2294 

IH^J^MM : cDNA to mRNA 

mm 

GCTCCAGCAG ACCCTGAAAG CTGAGCTGTC CAGACCCCCG AAGTGAAGAA AAGAGGCGAG 60 
GGCAAGGGAG GGCCAGAACC GAGGGAGAGA GAAAGGAGGG GCAGCCCACC AGCCCGCTGT 120 
CCTGCCACAG AACCGGCTCA GCTCCAGCTC CAGGAGTCAC TCAGCTGCAG AGGCAGTGGC 180 
AGCCCCACTC CTCAGGCAAA GGGCAGCAGA CAGACAGACA GAGGTCCTAG GACTGGAGGT 240 
CCTCAGTCAT TGACCACTCA GCCTGGCCCA GCCCC 275 
ATG GCC TTC AAT GAC CTC CTG AAA CAG GTG GGG GGC GTC GGA CGC 320 
Met Ala Phe Asn Asp Leu Leu Lys Gin Val Gly Gly Val Gly Arg 
^ 5 10 15 

TTC CAG TTG ATC CAG GTC ACC ATG GTG GTT GCT CCC CTA CTG CTG 365 
Phe Gin Leu lie Gin Val Thr Met Val Val Ala Pro Leu Leu Leu 
20 25 30 

ATG GCT TCC CAC AAC ACC TTG CAG AAC TTC ACT GCC GCT ATC CCC 410 
Met Ala Ser His Asn Thr Leu Gin Asn Phe Thr Ala Ala He Pro 
35 40 45 
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CCT CAT CAC TGC CGC CCA CCT GCC AAT GCC AAT CTC AGC AAA GAT 
Pro His His Cys Arg Pro Pro Ala Asn Ala Asn Leu Ser Lys Asp 
50 55 60 

GGA GGT CTG GAG GCC TGG CTG CCC CTG GAC AAG CAA GGA CAA CCC 
Gly Gly Leu Glu Ala Trp Leu Pro Leu Asp Lys Gin Gly Gin Pro 
65 70 75 

GAA TCG TGC CTC CGC TTT ACT TCC CCC CAG TGG GGA CCA CCC TTT 
Glu Ser Cys Leu Arg Phe Thr Ser Pro Gin Trp Gly Pro Pro Phe 
80 85 90 

TAC AAT GGC ACA GAA GCC AAT GGC ACC AGA 6TC ACA GAG CCC TGC 
Tyr Asn Gly Thr Glu Ala Asn Gly Thr Arg Val Thr Glu Pro Cys 
95 100 105 

ATT GAT GGC TGG GTC TAT GAC AAC AGC ACC TTC CCT TCA ACC ATC 
He Asp Gly Trp Val Tyr Asp Asn Ser Thr Phe Pro Ser Thr He 
110 115 120 

GTG ACT GAG TGG AAC CTT GTG TGC TCT CAT CGG GCT TTC CGC CAG 
Val Thr Glu Trp Asn Leu Val Cys Ser His Arg Ala Phe Arg Gin 
125 130 135 

CTG GCC CAG TCC CTG TAC ATG GTG GGA GTG CTG CTG GGA GCC ATG 
Leu Ala Gin Ser Leu Tyr Met Val Gly Val Leu Leu Gly Ala Met 
140 145 150 

GTG TTT GGC TAC CTG GCG GAC AGG CTG GGC CGC CGG AAG GTG CTG 
Val Phe Gly Tyr Leu Ala Asp Arg Leu Gly Arg Arg Lys Val Leu 
155 160 165 
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ATC TTG AAC 
He Leu Asn 

TAT GCA CCC 
Tyr Ala Pro 

GGC ATG TCT 
Gly Met Ser 

GTG GAA TGG 
Val Glu Trp 

ATT GGC TAT 
He Gly Tyr 

GCC TAT GCT 
Ala Tyr Ala 

GTG CCT TTT 
Val Pro Phe 

TCA GCC CGC 
Ser Ala Arg 



TAC CTG CAG 
Tyr Leu Gin 

170 
AAC TAT ACT 
Asn Tyr Thr 

185 
TTG GCT AGC 
Leu Ala Ser 

200 
ATG CCT ATC 
Met Pro He 

215 
GTC TAC AGC 
Val Tyr Ser 

230 
GTG CCC CAC 
Val Pro His 

245 
TTC ATT GCC 
Phe lie Ala 

260 
TGG TAC TCC 
Trp Tyr Ser 

275 



ACA GCT 
Thr Ala 

GTC TAC 
Val Tyr 

ATT GCA 
He Ala 

CAC ACC 
His Thr 

CTG GGC 
Leu Gly 

TGG CGC 
Trp Arg 

TTC ATC 
Phe He 

TCC TCA 
Ser Ser 



GTG TCG 
Val Ser 

175 
TGC GTT 
Cys Val 

190 
ATC AAC 
He Asn 

205 
CGT GCC 
Arg Ala 

220 
CAG TTC 
Gin Phe 

235 
CAC CTG 
His Leu 

250 
TAC TCT 
Tyr Ser 

265 
GGA AGG 
Gly Arg 

280 



GGA ACC 
Gly Thr 

TTC CGG 
Phe Arg 

TGC ATG 
Cys Met 

TAT GTG 
Tyr Val 

CTC CTG 
Leu Leu 

CAG CTT 
Gin Leu 

TGG TTC 
Trp Phe 

CTG GAC 
Leu Asp 



TGT GCA GCC 
Cys Ala Ala 
180 

CTC CTC TCG 
Leu Leu Ser 
195 

ACA CTA AAT 
Thr Leu Asn 
210 

GGC ACC TTG 
Gly Thr Leu 
225 

GCT GGC ATC 
Ala Gly lie 
240 

GTG GTC TCT 
Val Val Ser 
255 

TTC ATT GAG 
Phe He Glu 
270 

CTC ACC CTC 
Leu Thr Leu 
285 



815 



860 



905 



950 



995 



1040 



1085 



1130 
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CGA GCC CTG CAG AGA GTG GCC CGG ATC AAT GGG AAA CAA GAA 6AA 
Arg Ala Leu Gin Arg Val Ala Arg He Asn Gly Lys Gin Glu Glu 
290 295 300 

GGG GCT AAG CTA AGT ATA GAG GTG CTC CGG ACC AGC CTG CAG AAG 
Gly Ala Lys Leu Ser He Glu Val Leu Arg Thr Ser Leu Gin Lys 
305 310 315 

GAA CTG ACT CTA AGC AAA GGC CAA GCC TCA GCC ATG GAG CTG CTG 
Glu Leu Thr Leu Ser Lys Gly Gin Ala Ser Ala Met Glu Leu Leu 
320 325 330 

CGC TGC CCC ACC CTT CGA CAC CTC TTC CTC TGT CTC TCC ATG CTG 
Arg Cys Pro Thr Leu Arg His Leu Phe Leu Cys Leu Ser Met Leu 
335 340 345 

TGG TTT GCC ACT AGC TTT GCC TAC TAC GGG CTG GTC ATG GAC CTG 
Trp Phe Ala Thr Ser Phe Ala Tyr Tyr Gly Leu Val Met Asp Leu 
350 355 360 

CAG GGC TTT GGG GTC AGC ATG TAC CTT ATC CAG GTG ATT TTC GGT 
Gin Gly Phe Gly Val Ser Met Tyr Leu He Gin Val He Phe Gly 
365 370 375 

GCC GTG GAC CTG CCT GCC AAG TTT GTA TGC TTC CTA GTC ATC AAC 
Ala Val Asp Leu Pro Ala Lys Phe Val Cys Phe Leu Val He Asn 
380 385 390 

TCC ATG GGG CGC CGG CCT GCA CAG ATG GCC TCC CTG CTG CTG GCA 
Ser Met Gly Arg Arg Pro Ala Gin Met Ala Ser Leu Leu Leu Ala 
395 400 405 



1175 



1220 



1265 



1310 



1355 



1400 



1445 



1490 
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GGC 


ATC 


TGC 


ATC 


CTG 


GTG 


AAT 


GGC 


ATA 


ATA CCG AAG 


AGC CAT ACG 


Gly 


He 


Cys 


lie 


Leu 


Val 


Asn 


Gly 


He 


He Pro Lys 


Ser His Thr 










410 










415 


420 


ATC 


ATT 


CGC 


ACC 


TCC 


CTG 


GCT 


GTG 


CTA 


GGG AAG GGC 


TGC CTG GCT 


He 


He 


Arg 


Thr 


Ser 


Leu 


Ala 


Val 


Leu 


Gly Lys Gly 


Cys Leu Ala 










425 










430 


435 


TCC 


TCT 


TTC 


AAC 


TGC 


ATC 


TTC 


CTG 


TAC 


ACC GGA GAG 


CTG TAC CCC 


Ser 


Ser 


Phe 


Asn 


Cys 


He 


Phe 


Leu 


Tyr 


Thr Gly Glu 


Leu Tyr Pro 










440 










445 


450 


ACA 


GTG 


ATT 


CGG 


CAG 


ACA 


GGC 


CTG 


GGC 


ATG GGC AGC 


ACC ATG GCC 


Thr 


Val 


lie 


Arg 


Gin 


Thr 


Gly 


Leu 


Gly 


Met Gly Ser 


Thr Met Ala 










455 










460 


465 


CGG 


GTG 


GGC 


AGC 


ATT 


GTG 


AGC 


CCG 


CTG 


GTG AGC ATG 


ACT GCA GAG 


Arg 


Val 


Gly 


Ser 


He 


Val 


Ser 


Pro 


Leu 


Val Ser Met 


Thr Ala Glu 










470 










475 


480 


TTC 


TAG 


CCC 


TCC 


ATG 


CCT 


CTC 


TTC 


ATC 


TTC GGC GCT 


GTC CCT GTG 


Phe 


Tyr 


Pro 


Ser 


Met 


Pro 


Leu 


Phe 


He 


Phe Gly Ala 


Val Pro Val 










485 










490 


495 


GTC 


GCC 


AGT 


GCT 


GTC 


ACT 


GCC 


CTG 


CTG 


CCA GAG ACC 


TTG GGC CAG 


Val 


Ala 


Ser 


Ala 


Val 


Thr 


Ala 


Leu 


Leu 


Pro Glu Thr 


Leu Gly Gin 










500 










505 


510 


CCG 


CTG 


CCA 


GAT 


ACA 


GTG 


CAG 


GAC 


CTG 


AAG AGC AGG 


AGC AGA GGA 


Pro 


Leu 


Pro 


Asp 


Thr 


Val 


Gin 


Asp 


Leu 


Lys Ser Arg 


Ser Arg Gly 










515 










520 


525 



1535 



1580 



1625 



1670 



1715 



1760 



1805 



1850 
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AAG CAG AAT CAA CAG CAG CAG GAA CA6 CAG AAG CAG AT6 ATG CCG . 1895 

Lys Gin Asn Gin Gin Gin Gin Glu Gin Gin Lys Gin Met Met Pro 
530 535 540 

CTC CAG GCC TCA ACA CAA GAG AAG AAT GGA CTT 1928 

Leu Gin Ala Ser Thr Gin Glu Lys Asn Gly Leu 
545 550 551 

TGAGAACGGA AGGGCTTCAC ACAGCACTAA AGGGAGTGGG GTTCTACAGG TCCTGCCGTC 1988 
TACAT6AGGA GGGGGAGTGA GTAGAGGGAC TGGACCATCC AAATGTGGAG GCTGCCATTC 2048 
AGAGAAATCC CTCCCCAAAG GTCATGTCAG TAGACCCACT AGGAACAAAA GCTCTGACTA 2108 
TGTGCAGCTT CTTAAGCAGA ATGTTCTCGT CACCGGCCAT CTTCCTGCTC ATGGTCACTC 2168 
CGCCACCTCC AGGACCTTGC AAAGAATCTC AGACAATTAA ATGAATCTCT TCTAAAAAAA 2228 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 2288 
AAAAAA 2294 
iE?iJ#^ : 2 
myWM.^ : 2171 
1E^|J®M : mm 

IB^JCDS^ : cDNA to mRNA 

mm 

GAAAGCTGAG CTGCCCTGAC CCCCAAAGTG AGGAGAAGCT GCAAGGGAAA AGGGA6GGAC 60 

AGATCAGGGA GACCGGGGAA GAAGGAGGAG CAGCCAAGGA GGCTGCTGTC CCCCCACAGA 120 

GCAGCTCGGA CTCAGCTCCC GGAGCAACCC AGCTGCGGAG GCAACGGCAG TGCTGCTCCT 180 
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CCAGCGAAGG ACAGCAGGCA G6CAGACAGA CAGAGGTCCT GGGACTGGAA GGCCTCAGCC 240 
CCCAGCCACT G6GCTGGGCC TGGCCCA 267 
ATG 6CC TTT AAT GAC CTC CTG CAG CAG GTG GGG GGT GTC GGC C6C 312 
Met Ala Phe Asn Asp Leu Leu Gin Gin Val Gly Gly Val Gly Arg 
15 10 15 

TTC CAG CAG ATC CAG GTC ACC CTG GTG GTC CTC CCC CTG CTC CTG 357 
Phe Gin Gin He Gin Val Thr Leu Val Val Leu Pro Leu Leu Leu 

20 25 30 

ATG GCT TCT CAC AAC ACC CTG CAG AAC TTC ACT GCT GCC ATC CCT 402 
Met Ala Ser His Asn Thr Leu Gin Asn Phe Thr Ala Ala lie Pro 

35 40 45 

ACC CAC CAC TGC CGC CCG CCT GCC GAT GCC AAC CTC AGC AAG AAC 447 
Thr His His Cys Gly Pro Pro Ala Asp Ala Asn Leu Ser Lys Asn 

50 55 60 

GGG GGG CTG GAG GTC TGG CTG CCC CGG GAC AGG CAG GGG CAG CCT 492 
Gly Gly Leu Glu Val Trp Leu Pro Arg Asp Arg Gin Gly Gin Pro 

65 70 75 

GAG TCC TGC CTC CGC TTC ACC TCC CCG CAG TGG GGA CTG CCC TTT 537 
Glu Ser Cys Leu Arg Phe Thr Ser Pro Gin Trp Gly Leu Pro Phe 

80 85 90 

CTC AAT GGC ACA GAA GCC AAT GGC ACA GGG GCC ACA GAG CCC TGC 582 
Leu Asn Gly Thr Glu Ala Asn Gly Thr Gly Ala Thr Glu Pro Cys 

95 100 105 
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ACC GAT GGC TGG ATC TAT GAC AAC AGC ACC TTC CCA TCT ACC ATC 
Thr Asp Gly Trp He Tyr Asp Asn Ser Thr Phe Pro Ser Thr He 

no ns 120 

GTG ACT GAG TGG GAC CTT GT6 TGC TCT CAC AGG GCC CTA CGC CAG 
Val Thr Glu Trp Asp Leu Val Cys Ser His Arg Ala Leu Arg Gin 
125 130 135 

CTG GCC CAG TCC TTG TAG ATG GTG GGG GTG CTG CTC GGA GCC ATG 
Leu Ala Gin Ser Leu Tyr Met Val Gly Val Leu Leu Gly Ala Met 
140 145 150 

GTG TTC GGC TAC CTT GCA GAC AGG CTA GGC CGC CGG AAG GTA CTC 
Val Phe Gly Tyr Leu Ala Asp Arg Leu Gly Arg Arg Lys Val Leu 
155 160 165 

ATC TTG AAC TAC CTG CAG ACA GCT GTG TCA GGG ACC TGC GCA GCC 
He Leu Asn Tyr Leu Gin Thr Ala Val Ser Gly Thr Cys Ala Arg 
170 175 180 

TTC GCA CCC AAC TTC CCC ATC TAC TGC GCC TTC CGG CTC CTC TCG 
Phe Ala Pro Asn Phe Pro He Tyr Cys Ala Phe Arg Leu Leu Ser 
185 190 195 

GGC ATG GCT CTG GCT GGC ATC TCC CTC AAC TGC ATG ACA CTG AAT 
Gly Met Ala Leu Ala Gly He Ser Leu Asn Cys Met Thr Leu Asn 
200 205 210 

GTG GAG TGG ATG CCC AH CAC ACA CGG GCC TGC GTG GGC ACC TTG 
Val Glu Trp Met Pro He His Thr Arg Ala Cys Val Gly Thr Leu 
215 220 225 
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ATT GGC 
lie Gly 

GCC TAC 
Ala Tyr 

GC6 CCT 
Ala Pro 

TCG GCC 
Ser Ala 

AGG GCC 
Arg Ala 

GGA GCC 
Gly Ala 

GAG CTG 
Glu Leu 

CGC TGC 
Arg Cys 



TAT GTC 
Tyr Val 

6CT 6TG 
Ala Val 

Phe Phe 

CGC TGG 
Arg Trp 

CTG CAG 
Leu Gin 

AAA TTG 
Lys Leu 

ACC AT6 
Thr Met 

CCC ACC 
Pro Thr 



TAC AGC CTG 
Tyr Ser Leu 
230 

CCC CAC TGG 
Pro His Trp 
245 

GCC TTC TTC 
Ala Phe Phe 
260 

CAC TCC TCC 
His Ser Ser 
275 

AGA GTC GCC 
Arg Val Ala 
290 

AGT ATG GAG 
Ser Met Glu 
305 

GGC AAA GGC 
Gly Lys Gly 
320 

CTC CGC CAC 
Leu Arg His 
335 



GGC CAG 
Gly Gin 

CGC CAC 
Arg His 

ATC TAC 
lie Tyr 

TCC GGG 
Ser Gly 

CGG ATC 
Arg He 

GTA CTC 
Val Leu 

CAG GCA 
Gin Ala 

CTC TTC 
Leu Phe 



TTC CTC 
Phe Leu 
235 

CTG CAG 
Leu Gin 
250 

TCC TGG 
Ser Trp 
265 

AGG CTG 
Arg Leu 
280 

AAT GGG 
Asn Gly 
295 

CGG GCC 
Arg Ala 
310 

TCG GCC 
Ser Ala 
325 

CTC TGC 
Leu Cys 
340 



CTG GCT 
Leu Ala 

CTA CTG 
Leu Leu 

TTC TTC 
Phe Phe 

GAC CTC 
Asp Leu 

AAG CGG 
Lys Arg 

AGT CTG 
Ser Leu 

ATG GAG 
Met Glu 

CTC TCC 
Leu Ser 



GGT GT6 
Gly Val 

240 
GTC TCT 
Val Ser 

255 
ATT GAG 
He Glu 

270 
ACC CTG 
Thr Leu 

285 
GAA 6AA 
Glu Glu 

300 
CAG AAG 
Gin Lys 

315 
CTG CTG 
Leu Leu 

330 
ATG CTG 
Met Leu 

345 
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TGG TTT GCC ACT AGC TTT GCA TAG TAT GGG CTG GTC ATG GAC CTG 1347 
Trp Phe Ala Thr Ser Phe Ala Tyr Tyr Gly Leu Val Met Asp Leu 
350 355 360 

CAG GGC m GGA GTC AGC ATC TAG CTA ATC CAG GTG ATC TTT GGT 1392 
Gin Gly Phe Gly Val Ser He Tyr Leu He Gin Val He Phe Gly 
365 370 375 

GCT GTG GAC CTG CCT GCC AAG CTT GTG GGC TTC CTT GTC ATC AAC 1437 
Ala Vai ASp Leu tro Aia hys Leu vai uiy rue libu vai iic nan 
380 385 390 

TCC CTG GGT CGC CGG CCT GCC CAG ATG GCT GCA CTG CTG CTG GCA 1482 
Ser Leu Gly Arg Arg Pro Ala Gin Met Ala Ala Leu Leu Leu Ala 
395 400 405 

GGC ATC TGC ATC CTG CTC AAT GGG GTG ATA CCC CAG GAC CAG TCC 1527 
Gly He Cys He Leu Leu Asn Gly Val He Pro Gin Asp Gin Ser 
410 415 420 

ATT GTC CGA ACC TCT CTT GCT GTG CTG GGG AAG GGT TGT CTG GCT 1572 
He Val Arg Thr Ser Leu Ala Val Leu Gly Lys Gly Cys Leu Ala 
425 430 435 

GCC TCC TTC AAC TGC ATC TTC CTG TAT ACT GGG GAA CTG TAT CCC 1617 
Ala Ser Phe Asn Cys He Phe Leu Tyr Thr Gly Glu Leu Tyr Pro 
440 445 450 

ACA ATG ATC CGG CAG ACA GGC ATG GGA ATG GGC AGC ACC ATG GCC 1662 
Thr Met He Arg Gin Thr Gly Met Gly Met Gly Ser Thr Met Ala 
455 460 465 
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CGA GTG GGC AGC ATC GTG AGC CCA CTG GTG AGC ATG ACT GCC GAG 1707 
Arg Val Gly Ser He Val Ser Pro Leu Val Ser Met Thr Ala Glu 

470 475 480 

CTC TAG CCC TCC ATG CCT CTC TTC ATC TAC GGT GCT GTT CCT GTG 1752 
Leu Tyr Pro Ser Met Pro Leu Phe He Tyr Gly Ala Val Pro Val 

485 490 495 

GCC GCC AGC GCT GTC ACT GTC CTC CTG CCA GAG ACC CTG GGC CAG 1797 
Ala Ala Ser Ala Val Thr Val Leu Leu Pro Glu Thr Leu Gly Gin 

500 505 510 

CCA CTG CCA GAC ACG GTG CAG GAC CTG GAG AGC AGG TGG GCC CCC 1842 
Pro Leu Pro Asp Thr Val Gin Asp Leu Glu Ser Arg Trp Ala Pro 

515 520 525 

ACT CAG AAA GAA GCA GGG ATA TAT CCC AGG AAA GGG AAA CAG ACG 1887 
Thr Gin Lys Glu Ala Gly He Tyr Pro Arg Lys Gly Lys Gin Thr 

530 535 540 

CGA CAG CAA CAA GAG CAC CAG AAG TAT ATG GTC CCA CTG CAG GCC 1932 
Arg Gin Gin Gin Glu His Gin Lys Tyr Met Val Pro Leu Gin Ala 

545 550 555 

TCA GCA CAA GAG AAG AAT GGA CTC 1956 
Ser Ala Gin Glu Lys Asn Gly Leu 

560 563 

TGAGGACTGA GAAGGGGCCT TACAGAACCC TAAAGGGAGG GAAGGTCCTA CAGGTCTCCG 2016 
GCCACCCACA CAAGGAG6AG GAAGAGGAAA TGGTGACCCA AGTGTGGGGG HGTGGTTCA 2076 
GGAAAGCATC TTCCCAGGGG TCCACCTCCC TTTATAAACC CCACCAGAAC CACATCATTA 2136 
AAAGGTTTGA CTGCGAAAAA AAAAAAAAAA AAAAA 2171 
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